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(57) Abstract: 

PURPOSE: Disclosed is an electric device containing 
organic compound with hole injection or hole 
transporting function to reduce driving voltage of 
electric device and to improve luminescence life 
simultaneously. CONSTITUTION: This electric device 
comprises at least one among hole injecting layer, 
hole transporting layer, hole injection and transfer 
layer containing organic compound represented by 
below chemical formula(I): wherein R expresses 
hydrogen atom, hydrocarbon of carbon number 1 to 
12, halogen group, alkoxy group, arylamine group, 

ester group, amide group, aromatic hydrocarbon, hetero ring compound, nitro group ornitrile(-CN) 
group independently or simultaneously. 

COPYRIGHT 2001 KIPO 




Legal Status 

Date of request for an examination (20001226) 



httTv//l<ma lrinris nr W/lrna/lrnfl imaap/9000 A 1 09000008908 <\/1ma yttiI 



4/1 8/9.008 



KPA XML g AH 



Page 2 of 2 



Notification date of refusal decision ( ) 

Final disposal of an application (registration) 

Date of final disposal of an application (20021216) 

Patent registration number (1003773210000) 

Date of registration (20030311) . 

Number of opposition against the grant of a patent ( ) 

Date of opposition against the grant of a patent ( ) 

Number of trial against decision to refuse ( ) 

Date of requesting trial against decision to refuse ( ) 



httrv//lrna Vinric r\r W/lma/lma \man^n(\CiCi A 1 m(\f\(\f\(\Sn CM S/Vrs* vml 



?7fl^-*l ^-2001-0062711 



(51) . Int. CI. 7 
C09K 11/06 



(19) tfl#ij!^4**]3(KR) 

(12) ^m^zs-w 



(11) #7^2. ^2001-0062711 
(43) *7Hfl*} 2001^07^07^ 



(21) #«SLE 

(22) 



10-2000-0082085 
2000^12126^ 



(30) -f 

(.71) t-59°J 
(72) 



(74) cfls]°J 



1019990067746 1999\ll2-S31 0 J flfc^CKR) 

-H* <S*S? °13£-§- 20>d*| 

<M -fpj «^WS8-§-4053: 

cfl a] ^ £ a^S.308^6 1 3S. 

^^^MSi^]SL^247 - 184 

4 m% -M-fMj T«-£f-f-388 - 1 1 <{§*) <a^30l5l 



(54) s\ - <§ £b -fj-7) a#3Rr #7]±Z\ 



€■ p-S *E«|3J 4«* 7>x]j7 33. a*<y je^ 33,oVfc 4f7l 4«M «7|±^H # 

* ^ *W- S«-*Rr ^ £ ^2) *l7l±xRr ^7li^>2] ^JL 



[*«r^ i] 



■£7))^3) ^-2001 -0062711 




A o v 7l *)<HW. z^Sl R-S: ^«a| o a ^ A)o , ^ €xK j ^ 122) . ta^!7l, ttflMTl. oft 

£ 1 

-8-71 tf* ±7f, ^ ^ flE/si^ 3$, aj^ a«jq±Bj, q'W), ±m h3 



Ei^fis^si «i£ -8-71 a* ±mM$m ««£©]tK 

£ 3€- £ a^slfe- -fi-71 3<&4 flss) ^ g^g. 4ehi':i885:«]tK 

£ 4fr.^-*'SH^ A^fe. i-^oj p . q ^ £J |.a) 434. m q 3 = D j £ o, ^ 3 

* 

£3 11 53 2l£ ^l7l*o)a, 12 ^ 22fe ^©lH. 13€- 3* ^d^U, 14fe ^-g- 15 ^ 25 

Jl. 16 ^ 26£ °1*^<>U, 17 3? 27£- *^foH, 24^r /S)# *J °14^°)4. 

fgsj *M|# -B* ' . ■ ■ 

UttM ^tsj-fe- 7i# 51 a #<»):£| few* 
£ tt'S* ^7)±^H ^to^ jl*) p . q ^JEsfla} 7^1 ji 32 ^<y £^ 3$. o]£ ^.g. 4^ 0.7) sj. 



P-^2J -8-71 4tfi-& 3*(hole)2] o)^ ^S)o] *}aj ^4 #«4 

* 7 r *]^ t^JS. o]n] OPC E. ^ (organic photo conductor drum) °fl 2}-§-£)<H *t47)4 efloj^J a^t) ^ofl \^e] 4 
*3<H #4. o s ^ 4nl(aryl amine)7)l£l #*)#°] l-S^HMS (polycarbonate) ulS45r •& 

SSB(blend) *|Efl3. eflo)^) H^ElS] S3°ti ^^*W 3£ °lf-jl #4. 0)3$ -§•■§-€- p- % *JE*| 

2) -8-71 1-Si-oJ "1^£ (hole mobility). 'S^ .cBtr 3713 9>^, oj.^^ ^ ^ 

eD a 0 v S1 «?>^ (morphological stability) # -W-^H 7>^o> 7>-g-^c).. 
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334 p- H 431 4£*)lt 0)4$ R t\] = 7 }x\s. 443 44. 

?!3ib 343 44 o.s.-f ei ±43. 4333 «)A)^( exlton )o) cfAi 32] d)A|££ 34.2.3. 

4333. 0 j„D ±X } vflofl3 0]$A)?\±. p. «g Q 7 )Q # £ *|]7V 4b, 4 OPC HfH4 B|44 

3 (solar cell photovoltaic cell) 3 44 443 44. 



4*H3.b 4 7fl ^ 7)1 343 33.^ ^oj.^. g^. 7)1^^- o]*fe •§ 4S*H Z)3 ?fl 5} <H (carrie 

r)4 ^34b ^e))3 ±47 r &4. a «|£b 444 3?!: %s>]o\) 4 7l)S] 44°.343 44 ^343 444 33 
b -8-7] EL(organic electroluminescence) 4 44 ±4, £b 7fl 3 B (gate) °1| o]7l-4 ^Joj-o] ^©j. £^( sou 

rce)3.43 E SI (drain) ?1)33* 3433. h^4±3 f-2] £*}-7f $4. ojufl p -<§ 

43 4£*ll 1443 4^43 434 7*)3 ^Ajo] <f j^cf. oj^-s) o.s. 4^4 44 44 £b ^4 4413. 3-?- 
334l2.H3.a34 ^3 1^ -8-71 1*143 t?I43 4333' 4.2.3, 3434 34343 7 r *i]xl£ 434 MI4 
343 *J33b <g, £^ ^4°H 7)sfl^|^ 334<i 343 ±43 343 443 344 4 Si 4. 



4*1143 434 P -% 344 44M)b 4313. 434 4E*1| 144 43*14 <n^% »n o>«i 7| | a} 

4311 Si-2.3. 43JI3.2.4 (oligothiophene)34 43 3.2.4 (polythiophene) f£p-1 44 34*1±3 (thin 
film transistor) *1I43] 433-2.3. 4433 44 ?1I33 3 445. (carrier mobility)! 44^1 b 2-2.3 433 

Si 4. 



334 344 a -§--8- 43=7} 44401, OPC H?H 443b 4144711 p- 431 4£*flb -8-71 44 ±4(0r 
ganic Light Emitting Diode) ofl 3443£ 43, 44 33)3±3°fl aJ-§.s]£. IeUe) j2.4(oligothiophene)S. 4 
4443,43 44 £43 34 ^34^ £b 34 34 143 £33.E 44. £4 43)3 3? 34 144 
444b -8-711- e|)4 43.E 447 r 33 -8-71 44 ±43 34 34143 443b 44 44*0 4E*I)# 444n 

SJ4(Adv. Mater. 12. 447. 20Q0). olel^V 5.&§£ p-.q 4fe o^fl -8-711^3 °HM4 $44 

. a l^o«43 ^4 4* 4^. 443b 43 44 j1b)4°1 31444 ±4 44°11 ^3 °144 4 Si4b 44 *14 
44. 



471 44 ±4°H^ 443b p - ^ 4714 4E*H3 ^44 44(anode) °lS4e^3 44 ^°J4 444t)1 44 4*1 
°il ^44 444-5-S ol 43 b 344 44. °H. n 344 4S. 434^ 4 ^°J4(hoie injecting laye 

r )3j- o)^f.( hole transporting layer) 43 2 7 r *l %°.3_ 434°1 44471 £ 44. ±43 43^ 4^.4 3 

*»4b 44«14 44 44l£ ">1^«H4 444 4^4 3144 °1 4 4 Sib 14»1 443»14.4°1. 344 44 4 
44 44°1 7^«s ^14. 



"134 ±44 44*1471 34°1 ^4 4^S 3443 ^14.356,429^ HI 7flAi^ n4i34\d 43 444K 

Copper phthalocyanine), S£b 3^43 ^l5,540,9992»fl 711^1^ #e)aIEli^l(oligothiophene)3 7}^ ^3 43 
3 44. £4 3443 *115,616.427£°|| 7l)Al3g fl433^(quinacridone)?fl 4^E ±43 44431 344431 4 

33 5U4. 

3^<H1 H44 44±4b 44 444 44 4413. 3 43 3 44 43°fl 34 3444 45. £343 ±43 43 

44 37fl 4534. 43 "S3 »S 4344b H-&4 44±4<>11 433. 44 43 43 £.E(glass transition temp 

eratureHE 444jl 444 44 Ji44 43°fl 4333 434 333, 343 434 -S43 4« 4 Si 
b 143 ±43 34, 43 434 44 244 37fl 443« 4 4b 234(J. A PP i. Phys! 84. 6859. 1998). 
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ojAi 444 ^ Sl*r 4# ±43 ¥3 371) JE-fro] 4 ^ 584. ^#a)i£ 100 vfl*l 2 00 nm *7}% f*(t 

7 r *l*r *7| 44 i^fe t*K8« 4^4 47l#4«] *H!44'**I# f>4 £f oil *M 4* <Ub 41(pinholeH 
3*M ¥4 (device short) °1 1 ^ Si4. °H. 4>7f£ 4°Js|b 444 ^<y,g. 0^4 ¥^S] 7>4^ 



:2JH4 34 ^<g £$<>i 4£<2°1 ^ ^sflaj a^^. 7}x] ± ji^ajoi 344^ 34 o^o] 444 ^ 
* 34°1 ^4sHr 3 £4» 4^44= 44. 

4"3°1 °lf-jl4*Kr 7)£*j 4*11 

£ fS£ 471 f^l^sj s-^S-i- aa|*r< °)4. Efe- 3? ^<g-g- 4 ¥ Si £4. t 1 *^* #£4 
^45) -u).g. 44^ ^ 4^ 0.7)^0.0, *-|. 3:44^ «7l±7rf- a|4*H? ^Jjos. 44. 

£ fSSl 4€ 43-cV 3^-4 434 3144 3^4^ -8-71 4#42] 44 £444r 47]±4f *1144£: 

4. 

■£42) t 1 ^ 4 44 

4 ^71 434 *4*M 444 44 ahh *M 444 IS S»s|b 47)444* £44b 4°1 
^<H£ 4M- °)4 47) 44 ±44 *H444: 

[44*1 l] 




R R 



A <M 44H. . . . . * 

^2] R€- 4^3- A -3. £fc f-Ajofl ^ 44, 4^4: j v|^| j 2 s] 44^r±, VS.®?]. W*i>l. oH«r^!7l(aryla 
mine). = 7l( este r), of^e (amide). 4*4 4*Hrifc. °UJj13) 4^4 MS£7l. ££■ v|S«7l'(nitrUe 

. -CN)S. °l4<H*l£r ^ o.S^-El ti^S)^ *14*)M4. 

471 443 is. K*]s\t #7l*fl*# £44^ 4£ 3£ ^°J4, 3£ °)4t, £^ 34 ^-y $ oi^o] 442) 
44. 

24 4 4 , S£ 4^2) 44 «7i ±aH si<H^. *7i 4^4 is. a^s]^ ^ 7 ]4^1"i- 444b ^ 

°Jt, =8* 91 ^<a ?J o]^# ^ ^o] £ 44 0 \$+ £4«rb ^71 i44 *fl-£4t}. 

^4 ±4011 a^s)^ A^ 7) 1S _ iAis]^ 44t-o)i ^4^ 4.344. 



■£7l|^ ^-2001-0062711 



$7} m*l 15] m^Sr Mte<S* 7}z}±: 5L&$«\ 7}SL^ (cross -linking agent)£ *r+tt *r Si^Hr 5°) 
<H 5IlL(nl^s.«| ^4.780,5362). 5E$ £$]7 r £°H 7]^o S ^ 34 £;<H^ ^Tf-f. 

n-^ -rV7]# 1>E^|S] «t£ 4-l-t <r Si^fe- i^l $X ^(Polymer Preprint 40. 404. 1999). 

71 1$) Z^°] Ro| (nitrite group)S. «8 m 0.01 V°l| t*r*M 

^srTll n-^ -n-711- ^z}-§. 7^cfji ^sjaj 



£ t^^r A <M %m 151 -8-71 Sr#f-°1 #e])S) +71* tKE*||<U SH^Hr ^4£r £3 p-3 -8-711- 

<B* *«*M. °11 -8-71 ^ =-<y ;*):a.o]£ fcg, £ ^ 33. ^oj o] o) £ f.^ S Aj-g- 

«M VHM. ±43 ^-§- 37fl ^»A1Q ^ g. ^0)4. £t> =4 -iV^f-Br <?F8£ 

=fl^^- f ir^M SU<>H -8-SS] 3*r±xH a)-§-t =r $14. 

* *r*M i3 *H**3 <*x3sl «te *w ia. lb, lc. « ids 4^M*? 4«H«I<4:. ■' 



[3W la] 



NC 



CN 




[Sr«H lb] 




N 



N 



[Sr^-A' lc] 




N, 



N 



[S^A 1 Id] 
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#7l'W1. lb4 lcS. 3.*}*\t R'S £A]£|£. <Hl>iBlls {ester) ^ ofnlH (amide) 71 S| 

^m°S. £±r fA|H| ^db^ 1 1551 tfSWi. 2^71 (phenyl), 7\% #^7] € 4 s $15.^ 
. *«1 (spin -coatingH £)SM ^s}-§. tg^A]?)^ t «fl <H1 -Hi^©! 3 Ml*] 15SJ jltf 

■ £ #71 w afHj-s] 4^ «Jfcfc*MtK 

£ ^21 -S-71 S^A' IS. 3.Al£|fe S^^l-f 6 ^3)- *^Af«H am € *7l#* - ^ 

<WKr £fe 3^ ^°J4 o^sfe «f e|££ 

<a^3joJ ^-71 ^±^Sl £ 14 £o] ^7]#(H) ojofl HVDV 2 lg<g o]= ^ 

°] ^(12)* a ^ -oj ^ (13)> ^ #(14) t ^ ^ (15) ^ o)^ ^ (16)i 

7)3 4* ^£3. °lf-<H*j £ 24 2°1 f-«97l^(21), f^3^(22). 3£ 3l °l*-fr f-Alofl afe 

*(24). t#*(25). 3*1- °1£ ^(26). -g-^ ^(27)5. °1^-<H?> ±t\ ^£f- 7^ ^ $4... 

#71 °lSHl£^.S.°l| 44^4 S^uM*^ 4^T l 2:l-7>^^ 4^°] ^-g- tg^g.^c efl 

J14 3?-*^ 1* «-fr4fc- 32 ^°J*. 32°1£^, -aj ^ ol^^ 7io| oj-^ol ^«Hr 

#71 -fr7l^ ±$SH ofloj floH, f-«g7]#(H, 2 1)£ fl|3$*| -8^0] 7j-£ £ ^ f-o] 4#3}^7)) 

^ $i£4 4eWb ^oiq- $lMsl(wafer) >4 '2©1 a);g£ 713] fi^S) J@^£7> 7l 

**t<>l 4-H? ^ fliBl. ^ ^S) m^r7} ^o)il PEDOT(poly[3,4- (ethylene - 1,2- dioxy)thiophene 
I. *2l 0 l-^fl(polyanlline). -ielnlf-( p olypyrrole), f-elEl^ja( po lythiophene) f-£l J»^4°l ^Itb £#H(do 
pant)* %7}$ jT^-^ A yjpg ^ ^4. 



£ H^51 =9^ ^<y#03)-§- f-^^r #71 IS. XAlSl^ ^s.c,^ ^ $Z 

pperphthalocyanine), £^ #5lalEl^.^(oligothiophene) ^21 p-^ -B-7|-i- tKESfl-f f'ofl'H -?d^t t °] 

.ei* sa<H>H, #7l sHtvA} is 44^1^ -fr^HI-*** 1 ^1^1 100 ^ £ 

. t> f'S). -t^I^ 0,1 vflx] .10.000 nm7} d^- Bf^ajgJ.TJlfa. 10 vfl^l 300 nm<>14. 



#71 si-sK 1 is. SAii)^. tH* *4MI-?« ^°J#, ^ p ■ ^ -8-7it <JV£S114 -&^*><^ 4-8-*^. a 

afej-Ai ^ojs)^ ^| 2^% v ^.58.4. ^ ^s 4^ ^# Sal ^^^1 tut* i U Bl E) (mobility) 7\ 

" #^°1 ^-f ^<H) 7^ 3^3 i^all i^'-f-sl ^ 



42001-0062711 



£ 4^3 14°l 344 f^°l) 434 StU^'d 73 4441"4fe t3 10 43 200 nmS] 3£ 43^3 ^ 
«21-ofl£, 443 IS. 3.33^ ^-71^1-4 A>^-t 3.0. ^^.g- 2 ?fl gj^cf. 1^2} 0.5. *43 ^-g- 

*r%°) 1H4 4#-§: 4t ^ 5i*4 ?§34 ^ - 



444 IS. 444Sr *7l*rtHh* 33- ^<af-(i3)±s. 7^443 3? °l*f-(14) o.S 4443 4£ ofl 
^ *=fl°fl 434 4fJ4 D J7fl£) #344 #eH#3 4S43 (polycyclic aromatic) 444^3. 3^ el*** 
3. f-*J4 ^ 44. 43 41- *ff-3 3-£ cfliL34 4.4' - o)^[N- (1 -4=1) -N-sfl'st -442s] a r 

°l5ll , d(4,4 , -bis[N- (1 -naphtyl) - N - phenyl - amino] blphenyl: 44 NPB4 4) ■§•<>) 4..°- 4 444 3 

Z 334 44-?144 a 4# f=43 4£l-3-§: a!~§-4 ^£ 44. £4 4 4^°1W 443-b 443 
IS M-EM^r 4344-i4 £ 2°TM4 44 44#°fl 33 34"§- 3444 3^ t°J 4 4£^(24)t °W 

b 4^°.£43 44*1 3^-i- ^°J4.?-4 ^°J4 3£4 tt^as 33 4*33*7 344 44. 



4 4'3 0 fl3 ^|A15]^ -fr7| 44 £4°fl3 44^(15, 25)4 ifttfl 3^°fl4 ^4 #44 344 t|| 44(r 

ecombination)4 4f-33 ^ 4j°s3 *§4 31^1 £4 44-§- 4444. tWS 8-3HS33 

^3 4-T-44 <g (8 -hydroxyquinoline aluminum salt; 44 Alq34 4). 4^44 *ll 5.366,81 l£°fl 44*1) 
4€ ^31 444(dimerized styryl compound), 42:444 (benzoxazole) -8-£*H ^ ^43 §4 4*||, o] 
44# (benzimidazole)3 -fr£3l|. S -^4 44 f-o] ojo.^, jl&t.}^ f-Ej ( p - J^^Bl ^^) (poly(p-phe 

nylene vinylene)). $ US) 4£*(l 444*1) (copolymer) *843 4£*fl, ^^.S-^Hpolyfluorene) ^ ^ 



£ 14 2°)H *44v)l ^> ol^ (16> 26)€- -&W17, 27)O.S-f ^ H r> 6 M ^SSLS. 

f-^^i ^41- -S^*) #*s|- f-*H ^Wft ^* f^l *H-W. "fl 

H 42f^b *^(15. 25)o] tf* ?J ^4 o]^^- ^Ajcfl ^ #o.S ^1~§-Sl7l£ ^tf. <fl 

3.3e> oj^l-121 «41S^- Alq37> 7}% *>.g.s) 2 51 o.t^ ^^-5.^6}.^ =f-^\ (Copper phtha 

locyanine)-§- A r ^t =r£ 5E£ H 2^^ ^-^^ 41o)-nl(arylamine)^l -fS) *)$ 7^ 

^^-a ^^(nuorescent dye)* (doping) *W "gS^Ai *>^) S)-^. 3l^H( nost 

)# 1-14 -n-4«l-7)4 44*> <Sa»lI^5] o]^^i4. a^s)^- <gs.s) tllsai'a °flsfe 

«(rubrene) 514. -§-^i" ^4 «4 =r°>l °1^<H^ V^^- 

4*t>4. a °i|s. elf-. Wl* 4ax-1]#-€:£l ^^^l ^°14. 4^M1^. fhfr 
S Af-§-£)7l£ «W. elf- #S4°1H (LiF)/°i-f-i>l^. elfl-44 <5 )£ (Li 2 0)/°^W f-s] o]^ ^^f- 4-b 
1 5J4. °ls|ofl£ ^}°l#f4 ^44°i ^42] ^"J-l- -8-01471) 4n ^^4 ^14 f-4°l 

Tfl^-i- 4^4fe 4-§-t $14. 



£ 4^*J 15. 3.*}$t ^7) -n-71 £4 olSHS., p- -Rr7)-i- SrSSjl- ^-g-t =r 51^ -n-7l 

-t 44 S^^l^Ei. £S#4^^(photo voltaic cell; Efl^^l). eflo)^ HHE]4 447lSl OPC ^-§-% v 
=r 51^- 3H4. ^.s] -fj-71^ 44 S^xl^ElS] ^.f, t1|o]e oj^ago|E) (gate insulator)4 °J^4 7)}^# %^4^ 
*i 4* 4£S (source) S-9-4 (drain) o.S 4*44 «>1= 4H5. 444 IS S^S)^. 4^#^- p - 

<g 44 s*4i4"il 3444. 



01 44 AjA]oj| 54 U )ji7oj]s ^. 4a))4t1| ^^44. 4. -a^lHlt €■ 4^* °M47l 4ft.«4^I 

o|t««a 434fe 54 444. 
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1 



- A|?I ^ la 2 ! 7>3 4tt* 3£ ^oj-i*)3. 4**W 4*2] *7j ±41 *H44Sjl4. 

ITOOndium tin oxide)7]- 1500 A3 44°.3. 43 44* 4$M* #4$ -^^"M ^4 43 

>8<L3. 4m<* US:*)*! 4 S424 WIS. ol^A]7jcf. a^ #4~4# 0)4^0} 33 714* 5 * 
. f=47lS. 7|4* °|4*1?]4. 



°13MI ITO ^ *H ^71 4^4? 12] gtt ^f. nV^]7|^ laa a^lD^ #£** 200 A 

5) 1 4* 3>443 aflUm o|4*N? NPB(6O0 A)4 34 o|£ 5J 

£43 «t«* Alq3(600 A)* <f444. #4 34 0]$* $H 5 A 2) ^4S. 5]* 4^4 

°lE.CLiF)4 2500 A fc^lfc* 54*1*1 *|^4 tf7l 4^4 *7l*2) 54 4^ , A / se 

c* 3* *S4°lHfe 02 A/seC) ^0)44 3-7 A/secS] 54 4£* *44S4. W 5*2:4. $-7} 

*4 ±43 444 ?|£3 £ 30J 44vfl£4. 



4M<1 14 4^ ^ o S 47) *4-*Wa. 3* 5°*I5* *444 444 laSl 44*3 4*14 20 

0 A 014 1000 AS. 57 r 4^4. Aj-7] afl^ 47] <£4 ±43 4 #4 flJES) #4 E 34 4eW$4. 

^^1^1 3 

AJ-7] joj 44*] j^VAl j a o| 7 >4 ^#o| ^§ofl c||*H 434 4* 4444 4444 

^° "°J^* °)"#* 1£ 4 34 ^53 s-^oi 4-444 34 43471 4z)14 4£ ±4* 5*440} 4 
*aH 14 444 ^ 6£ 47] 44 ^44 ^a^fl ji, ^<y^ 200 A ^s) la£j 

# cfl*J°il ^-^^(co- evaporation) ■ aHMM 90 f^f=%£] 4«h^l laS) **#4 10 =tSA]o|:^ 

^e). ^4fl-3 500 A ij^ Aj^cf. ^71 ^-7) f-^ i4s] 3<y-4 flss] £ 

3<H 44M155I4. 

^71 is] T^af. tt^ylf *7i sm 1 ia£] 7>^ 4^#o) ^^ofl m q ^§^4 
4<M =8* "°J^# ^) ^21 s-^oi 444^ slou 4:421 «a] - oj 4 ^ ^ 

*.?"S^7| ^4°i 4S-4 *7i ±7fi- ^aj^. ^^jgcj.. 

jA|«fl !4 oi 471 ^ ± 4f ^|449J1. =8* ^«a*4 200 A ~ m m ^ laSJ ^ 

■& cfl'tf, ^-f'^(co-evaporaUon) ^^-i- a)-§-4^ 70 f^%2) 4^-6) la o] ^.^4 30 f^^%2] «#S.Al4\i 
t 1 ^ 44^#4 500 A **5. cflsll A|^cf. ^7] ^^.jg 47] uv^. 3^ £ 

3°)| 44vfl5i4. ±43 fl£ **7l A^oflA^ 100 mA/cm 2 S1 aJ4 "jEofl4 fl£ 2) «{J- 

7]*r 180 A|^o)oJ4. 

aliE^ 1 

^°1 Si** f"S47l 34°1 7>^ >i^^ is «3|« »<B-£A|o r y ^2] 44tt* ^ 6 Jl-s a 

= ^ ^ai 7 >^ 3j o.s A>4S)^ =^S. 6 |-e])4 ^O) A^^Cgc]. 
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43°!] 14 234 44°£ -8-71 ft* ±42 ^443:11, 32 2322 2342 443 la2l 442 «43.3 
6 W 23 4tttl 150 A 243. 2433 32 2322 ^3444. 47] -8-71 £3 ±43 344 *|£ 

3 44 4tII2 £ 3°« q-EHsm. 43 23 ±43 344 31£3 3-3- 3^12 £ 3°fl 44^)34. ±4 
£1 ?)£. 4#7l &32 32 100 mAWs) 32 32 3£«I13 A^^cg^nj $| £Sj 3332 93 33344. 

43°«5 

43 12 424^7 43 #5*3 la o) ^s. ^ Sj-^f-o, ^ ~oj o]£ ^6j-§. 2343 343 ^-7l| °| 

4444°1I 443 ia3 2±* 42 232 44 2444 244 342 7]-44 7>8«^ 344 323 3-3- 3t)I2 

2444. ©H 42°- 3. ITOt a^j^ ^oja ^ t }7) 343 3427]- 22 42322 22.2.S. 4 

2444. 334 ±42 f»a£S ^44524. 

IT0(indiumtinoxide)7} 1500 A3 2*fl3.44-°-3. 23 « #3 7]## 4|3*1]2 3"#4 224°fl3 ^-g-s}. AJSJ^ 
±5. 31343 3± A]?] ^ f-E^of a)]33£ 32334. a> ± 24242 32bH ^ 2| 5 413$ 3. 

32 243.S. 3#2 o)^ X\-Qz±. ol^Tfl 244 IT0 23 44 3°ti 443 12) Utf 42 37]£. 

laS. Xa]£)^ JMJ-f..§. 2000 A3 243. 3 32 2433. 33. 2322 33444. a 2500 A 243 4 
2322 2433 2^2 ^3424. 433 33°))3 2323 24 2£*r 1 A/sect *44SU. 42322 3 
~7 A/secS) 24 ^l^^r} Aj.?} ^3.3 333. 3^°] 32 23 *r S. 4°1)3 44423 444 2 

Si 232 A}-§-£ 0 VI- 333444 %$o] ^°j5l 2 ojocj ^^o| ^ E i=. H )5L ofl 2 oflA^ jsL^-o) NPBf- A> 

-8-$ *1# IS) D i^A)?l^ laS. M-Ej-vfl^- 1-^^SS] 3^2) 

^°J°1 #2fl < H) 7>^ e2) ^Sj^l p-^ -a-71-f M^Sfl f-^o)| Q£ WW ^Jt^ ^<H^-& 

Mla«m 2 

41*1*1 7^|A1 ^SVij la £) ^-af- ^ Sj-^-f-o) ^oj ^4 o]^ ^^-i- H]a«)-7) -B-71 ± 

4 5J opc S3s) 3* «>i* 1-^^ 7K> ^e) a)-§.s)^ •LVssfloM *M1 «-V n J7i)s) ?af ^ npbi- 

-a^H 74 ^-e- ttis. £*h-3-§-*h 32 ^-yoi ai^s)^- 7\n% $w ^<a^ ^(3*)4si 
m% ^=9«i-s4. "l^ft A^fr ^2i)s) y*Q±s. mntt. 

IT0(indiumUn oxide) 7} 1500 AS) ^S^oj ^-e| 7 ]J&% ^3^» % v -fi-t> «r*^«(l^ <*Wfl 

All^SH A]?l ^ tefiD} >H|^7l£ O)^ Al^lcf. f-Hf^Dj-l- °1**H Si 7l ^# 5 Afl3$ Jf. 

^7}S. 7}$4r ol^Al^t)-. o|^7)l IT0 ^ ^ NPB* 1600 A S] ^«f£ <g 32 **M*| 

32 ^°J^* %3^SS4. a ^ofl 2500 A ^sl % A J*1-S4. 3-7)s) 43°1M -8-7)1- 

Sl 2^ 1 A/sect 3-7 A/secS] 2^ 3"7l ^3i^ 

4 ^s) 3-$ : £ 4 ojAi M-E)-M)siq. 

3-7) ^1S€ ±^si 3°i4 ^^-sl ^Tilfe £ W npb* a>^-$ ef j w ^ $%o) ~<$s) 

71 Al^a on| 33. 2£b ^-s,^ la# A>2«- 4:4^4 ^4. 

3-71 s| ^ a] nla«tet<M 444*°) ^H 1 is) ^>^a|?i^ $ °H^1 44 A' laS aAjsi^ ^f-^-g- p .% 
■fi-7it «KE*fl3 3^1- 7Hji go^p.f i>3E^3 3^-1- 5.^4^ -8-71 i>^±A)-5j 3^ ^<y ^o.s a)-24^ 
H. -fM £3- ±43 ^2 ^«3-# 4-t 5!2i4 4€- #^4s) ^3453# "D'HIS a 30)3 4 

#°J 44a1 ^# ^2 3°J:# #33 « ^ m. 

£«■ i4s) 4^-7) e)3 f^zflo)] 7 >3 <JV33-|- ^ ^3. S%Sa1«W ^3 4^42°)) 444 4^ 
434 3-°£ 4«)S4. °)34 43# ^ *>8H4 3 a) 42 443 144423 22 32 ^3 234 32 32 
24 a3 3L 3443 434 7fl^* 334 ^ ^42 32 4 ^ 44. 

443 3^23 32 ¥3, SE2 32 323 433 ^-232 4* ±43 223£ Af2^ 2 322 4 2 34. 
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§^sU, =Stf & 7>^ ^ 514. 

(57)D?£|U$I 

3?* 1. 

[WJ 1] 




R R 

#71 sj-^-i) is) A 1o )l A i, 

R£ *W *«a|.2.*,"£fe *aH ^ a*h $di<r 1 4*1 124 i&5K^. «£«7l. U^l7l. "H'Wl (aiylam 
ine). <^±ns.7] (ester), »F^|£ (amide), ^% l «r tt^i. -<>U|jlSl MSS71, SL-£ M£«7l (nitrite. 

-CN)°14. 

St 1 * 2. 

* l %H1 SU<H^H. ' 

-*7>.S|-^ l£ HAlSJ^.^l^^t* ifl-*rfe- 5*1 3? ^Jf*. 3^ £b 51 «>1**« -8-^1 # 



4 l ««H. 

a) 

b) °<^; 

c) =9? 

d) 3* 
e) 



g) 

4. 

a) 

b) °<K: 

■t- is -3-71 ±4. 

*l 1 5a<H<H. 

^7) IS) s> 7 ] 4^4) ia£ aA]5j^ sw#*! -S-71 ±A: 

la] 




6. 
lb] 
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FV0 2 C COjjR' 
)=\ 



■W lbS] Wl. Rvg. o a ^ A)< | j 15S) 3fl^ (phenyl), SL£ ^ 

^71 3K V 4 IS] S^f-o] g}7l lc5. S^S]*? Sj-^f-o) ^. 7 ) ^ 

.[#*Mlc] 

H' 2 N0C CONR', 



R'jNOC-/ y~f \-CONR- 3 
)=N N=< 
R' 2 N0C CONR'j 



-y-71 lc£l ^HM, R-g. at-zj- OJL £ fe ^ A) 6)] j vfl^] 152] «J^±, 3D <si (phenyl), 

^7lo]^. 

#71 shh is] 4^#oi sj-7] id^ £a]s]£- s]-ti-«y ^-71 ±*h 

id] 



IN t 

M 

N \ / N 



-NO, 

=N N={ 



St 1 * 9. 



-12- 
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*3 l %H SJ°H, 

is a/-)si^ ^-71 4iht# £-£*Hr ¥^7}- o.i m*i io.ooo niD<y #7| t# ^4. 

^T 1 * 10. 

^ 1 1M SW. 

, g f eHffe] ef£ n >«) °1*©13 ^o.£*e! -tfejslb =8^ l-^i- 33- £4*Kr -B-71 ±4. 

3?* 11. 

1 $• 'Ml 4 ^14 1h <Hir £ ^<>i) &e>H. 

47] aL-g-4 E-b 3 = 3 ^ 4i4f-§- £fl*H? -R-71 ±4. 

3^ 12. 

47) 3*4*1 15 _ saih)^ 4l-7l4«M 4-8-4*: 3£ ^"3*. $3 <>|££, ^ 5! f> 44 

S44*r 3*Hfe4: 

[444 1] 




5*4*] IS) *H4. 

R£ 44 4*113 E£r AH ^£ ^,'«dt4» 1 M]*l 12S] <24^r£. tS^7l. tt^Al7l, 414471 (aryla. 
ine). ofl^Efl s 7 j (ester)i ofofo] c (amide) ^ta ^^i, o)<§ ji^ #4#. l)££7). Efe- mf 7 | (nitrlle - 
CN)°14. 

13. 
* 12 %H 

^71 344:44 #71 # 44 S«4±3. ££*4«HI. S-b #7] * 5=3*1] (organic photo conductor; OPC) 
<U 34±4. 
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A/ 15 
A/ 14 

/V13 

/V12 



/A/11 
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A/26 

_A/25 

V 24 
/V22 



A/ 21 
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£ U J 3 



4IAI0I 1 




UIJSOII 1 



Bias(V) 
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4' 




10 1— 1 1 . , , , , : , 

0 2 4 6 8 

Bias (V) 



